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Problem

Radioactive Materials Management Areas (RMMA) at the Pacific Northwest National Laboratory (PNNL) are currently equivalent to Radiological Buffer Areas (RBA).  DOE requires that all hazardous waste containers exiting an RMMA be surveyed for external radiological contamination.  PNNL’s current Radiological Control (RadCon) procedures do not require radiological surveys of items exiting RBAs.  This inconsistency has led to confusion among researchers and waste generators at PNNL.

Solution

The best solution to this problem is to redefine the equivalence of an RMMA at PNNL, in order to be consistent with PNNL’s RadCon procedures, while at the same time ensuring that the new RMMA-equivalence meets DOE’s definition of an RMMA.

Purpose

The purpose of this document is to provide a technical basis for the redefinition of the equivalence of Radioactive Materials Management Areas at the Pacific Northwest National Laboratory.

Scope

The scope of this document is limited to defining the equivalence of Radioactive Materials Management Areas at the Pacific Northwest National Laboratory.

Background 

In 1990, the Department of Energy (DOE) issued DOE Order 5400.5, “Radiation Protection of the Public and Environment” which established requirements for control and release of waste containing residual radioactive material(1).  This Order described requirements under which DOE facilities may establish authorized limits for release of waste for offsite disposal.  The lack of both adequate guidance and a clear process resulted in a number of incidents in which several DOE facilities improperly released and shipped hazardous waste containing slight concentrations of residual radioactive material to Treatment, Storage, and Disposal (TSD) facilities not licensed by the Nuclear Regulatory Commission (NRC) or Agreement States to handle radioactive material.  PNNL was not included in this list of DOE facilities.  In response to these incidents, the DOE Office of Environmental Restoration and Waste Management (EM-30) issued in 1991 a moratorium on the shipment of Resource Conservation and Recovery Act (RCRA) hazardous wastes and Toxic Substances Control Act (TSCA) wastes originating in radiologically controlled areas to such unlicensed facilities(2).  DOE determined that this action was necessary to provide assurance that contractor operations were appropriately characterizing, labeling, and handling hazardous wastes.  

Later in 1991, EM-30 issued a document entitled “Performance Objective for Certification of Non-Radioactive Hazardous Waste(3).”  The hazardous waste moratorium remained in effect until each contractor demonstrated to DOE that it was implementing management programs consistent with this performance objective, i.e. “To assure that RCRA-hazardous, State-hazardous, and TSCA-regulated wastes shipped from DOE facilities to commercial TSD facilities have no bulk or volume radioactive contamination added as a result of DOE operations and are in compliance with DOE Order 5400.5 criteria for surface contamination unless the receiving facility is specifically licensed to manage radioactive waste.”

In 1995, DOE-HQ approved PNNL’s document entitled “Protocol for the Radiological Release of Hazardous Waste at the Pacific Northwest Laboratory(4).”  Approval of this “Protocol” lifted the hazardous waste moratorium at the Laboratory.  PNNL’s 1995 Protocol was divided into two parts. The first part described how PNNL ensured that hazardous waste sent to offsite TSD facilities met DOE’s performance objective.  The second part consisted of supporting documentation that was in place at the time to achieve the objectives described in the first part.  The supporting documentation at the time consisted primarily of excerpts from hard copy-manuals.  Since that time, all Laboratory-wide policies and procedures have been transferred from hard copy manuals to the Standards Based Management System (SBMS).

In 2001, a program description entitled “Radiological Release of Hazardous Waste at the Pacific Northwest National Laboratory” was developed and incorporated into the Standards-Based Management System(5).  This program description updated and replaced the “Protocol for the Radiological Release of Hazardous Waste at the Pacific Northwest Laboratory.”

RMMA Equivalence at PNNL

The Performance Objective introduced a new radiological area to the DOE community and its contractors(3).  This new area was called a Radioactive Materials Management Area (RMMA), and was defined as “an area where the potential exists for contamination due to the presence of unencapsulated or unconfined radioactive material or an area that is exposed to beams or other sources of particles capable of causing activation.”  The Performance Objective required that operating procedures must specify the physical boundaries of areas qualifying as RMMAs from which all waste streams exiting would be considered to be potentially contaminated.  The Performance Objective also required that hazardous waste containers exiting an RMMA have a radiological release survey conducted by a qualified person.

Rather than introducing an entirely new radiologically-controlled area (with its associated management, training, and posting requirements), PNNL’s 1995 Protocol established an equivalency between an existing radiologically controlled area and an RMMA.  The existing radiologically controlled area chosen at the time was a Radiological Buffer Area (RBA).  This included all radiological areas within an RBA (i.e. contamination area, high contamination area, airborne radioactivity area, radiation area, high radiation area, and very high radiation area).  An RBA is defined as “an intermediate area established to prevent the spread of radioactive contamination and to protect personnel from radiation exposure.”

PNNL’s Radiological Control Organization currently manages Radiological Buffer Areas as areas that are free of radiological contamination, and as such, does not require radiological release surveys to be performed on items exiting RBAs.

What is needed is an RMMA equivalence at PNNL that fulfills the following criteria:

1. Meets the definition of an RMMA

2. Meets the Performance Objective’s requirement for a radiological release survey upon exiting an RMMA

3. Is consistent with PNNL’s Radiological Control Organization’s radiological release survey criteria

Using a Radiological Buffer Area (RBA) as the equivalence for a Radioactive Materials Management Area (RMMA) fulfills the first and second of the above criteria, but using it to meet the second criteria is inconsistent with the third criteria.  Using the following radiological areas as the equivalence for an RMMA, however, does meet all of the above three criteria.

· Airborne Radioactivity Area:  Any area where the concentration of airborne radioactivity, above natural background, exceeds or is likely to exceed 10 percent of the derived air concentration (DAC) values.  DAC values are contained in Appendices A and C of 10 CFR 835.

· Contamination Area: Any area, accessible to individuals, where removable surface contamination levels exceed or are likely to exceed the removable contamination values specified in Table 2-2 of the PNNL Radiological Control Program Description, but do not exceed 100 times those values. 

· High Contamination Area: Any area, accessible to individuals, where removable surface contamination levels exceed or are likely to exceed 100 times the removable surface contamination values specified in Table 2-2 of the PNNL Radiological Control Program Description. 

· High Radiation Area: Any area, accessible to individuals, in which radiation levels could result in an individual receiving a deep dose equivalent in excess of 0.1 rem (0.001 Sv) in 1 hour at 30 centimeters from the radiation source or from any surface that the radiation penetrates.

· Very High Radiation Area: Any area, accessible to individuals, in which radiation levels could result in an individual receiving an absorbed dose in excess of 500 rads (5 grays) in one hour at 1 meter from a radiation source or from any surface that the radiation penetrates.

Summary

Rather than using a Radiological Buffer Area (and all radiologically controlled areas within an RBA) as the equivalence for a Radioactive Materials Management Area (RMMA) at PNNL, the following existing radiological areas (with their respective management, training, and posting requirements) will be used, collectively, as the equivalence for an RMMA at PNNL:

· Airborne Radioactivity Area (due to contamination potential) or

· Contamination Area (due to contamination potential) or

· High Contamination Area (due to contamination potential) or

· High Radiation Area (due to activation potential) or

· Very High Radiation Area (due to activation potential)
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